Systemic lupus erythematosus (lupus) is characterised by the excessive and spontaneous production of antibodies to DNA. In animal models oflupus, and in humans, antibodies to DNA have been directly implicated in pathogenesis. The variable region genes that encode for reactivity of antibodies to DNA have, in general, not been regarded as a risk factor in lupus. Recent evidence from several workers, including ourselves, does not sustain this dogma. Individual autoreactive V genes appear to be repeatedly used and to have an affinity for DNA. These genes are present in subjects with the disease and in some, but not all, normal subjects. Presumably, in some subjects carrying autoreactive V genes in their germline, these genes are normally silenced by regulatory factors, including cytokines, and in others with disease there is a breakdown in regulation. Experimental evidence suggests that multiple cytokines may have a role and that this role is complex.
Systemic lupus erythematosus (lupus) is an autoimmune disease that is characterised by the presence of antibodies to DNA, which have been correlated with disease activity. In animal models of lupus, antibodies to DNA have been shown to transfer disease to normal mice with the formation of immune deposits in the kidney.lA Moreover, immunoglobulin eluted from the glomeruli of patients and mice with disease are enriched for reactivity to DNA, of higher avidity for dsDNA than the antibodies to DNA in serum samples of the same subjects.5 6 Not all antibodies to DNA are nephritogenic. Two groups of antibodies to DNA can be distinguished: 'natural' autoantibodies and 'pathogenic' autoantibodies. Natural autoantibodies are by definition not associated with disease and can be detected in normal subjects at low titres. Further, they are IgM in isotype, anionic or neutral in charge, and in the case of murine Ig, when injected into normal animals do not deposit in the kidney. In contrast, 'pathogenic' autoantibodies are present in high titres in subjects with lupus, are IgG in isotype, fix complement well, are cationic, and in mice are required by definition to deposit in the kidney of normal animals. The origins of either natural or nephritogenic antibodies to DNA are as yet unknown. Various properties of antibodies to DNA have been correlated with nephritogenicity. These include cationic charge, isotype, complement fixation, avidity, and idiotype. Collectively, these properties have suggested that the antigen binding region may influence nephritogenicity. Nonetheless, the variable region genes (V genes) that encode antibodies to DNA have not been regarded as a risk factor in lupus.7 8 This is because the V genes encoding for antibodies to DNA are nearly identical with their counterparts encoding for exogenous antigens, and because the RFLP pattern on Southern blot analysis is the same for autoimmune subjects as it is for normal subjects.9'-" Therefore, despite the prediction that multiple genetic loci probably affect the aetiology of lupus, the immunoglobulin gene complex in subjects with lupus is thought by many workers to be essentially normal.
A hypothesis that is currently favoured proposes that V genes encoding for antibodies to DNA may be present in the general population but are expressed in low levels and are intrinsically non-autoreactive. In subjects with lupus, however, a polyclonal B cell activation and an autoantigen driven immune stimulation results in the overexpression of these V genes causing the spontaneous production of antibodies to DNA and other self reactive antibodies."5 16 The role of IL-I and TNF in the pathogenesis of lupus has been studied by several groups in detail; however, again there is no agreement. Both Kelley's60 61 
